INTRODUCTION
============

Hydrocephalus, the most common congenital malformation involving the central nervous system, with an incidence ranging from 0.4 to 0.8 cases per 1,000 births,^[@B1]^ is caused by an obstruction of fluid pathways or by excessive production of cerebrospinal fluid (CSF), which results in accumulation of CSF in the lateral ventricles of the brain. This leads to progressive ventricular dilatation and an increased intracranial pressure, which often damages the surrounding tissues.^[@B2]^

Cerebrospinal fluid shunting is the most common treatment for hydrocephalus. The ventriculoperitoneal shunt (VPS) used in the management of hydrocephalic patients incorporates a catheter that drains from the ventricles of the head to the abdominal regions. Ventriculoatrial shunts (VASs) and ventriculopleural shunts form the second and third choices for treatment.^[@B3]^

Despite the possibility of early diagnosis and surgical treatment, the prognosis for this disease is still not good and perinatal mortality is as high as 38%.^[@B4]^ With growth, shunt-treated patients may exhibit facial asymmetry and malocclusion. Changes in the maturation of teeth (advanced during initial stages of puberty and delayed during the final stages) are also a common oral feature seen in this condition.^[@B5]--[@B7]^

Children older than 2 or 3 years often present with headache, nausea, vomiting, irritability, lethargy, delayed development, behavioral disturbance, sunsetting eyes, visual complaints, bradycardia, hypertension, and irregular breathing patterns. As normal development is delayed, oral hygiene maintenance is often compromised in these child patients. Moreover, use of medications makes them more prone to dental caries.^[@B8]^

The American Academy of Pediatric Dentistry (AAPD) recognizes that routine dental care using nonpharmacologic behavior guidance techniques is not a viable approach for a selected population of patients, because of their need for extensive treatment, acute situational anxiety, uncooperative age-appropriate behavior, immature cognitive functioning, disabilities, or medical conditions. Such patients would benefit from deep sedation or general anesthesia.^[@B9]^

The purpose of this paper is to report a case of full-mouth rehabilitation of a child patient who presented with severe early childhood caries and had a medical history of VPS-treated hydrocephalus.

CASE DESCRIPTION
================

A 4.5-year-old male child reported with parents to the Department of Pedodontics and Preventive Dentistry with the chief complaint of pain and difficulty in eating food.

Medical history revealed that the child was born 20 days preterm. The child underwent endoscopic third ventriculostomy at 2 months of age and was operated for VPS at 5 months ([Fig. 1](#F1){ref-type="fig"}). He was also operated for inguinal hernia at 2.5 years of age. On general examination, the child\'s measured height was 91 cm and weight was 11 kg. He had an enlarged head circumference along with delayed developmental milestones. The catheter of VPS was palpable in the head and the cervical region. The child was on iron supplement medication in the first few years of life.

Dental history revealed that the child had undergone pulpal treatment for 61 and 62. Intraoral examination revealed dental caries involving 51, 52, 54, 64, 71, 72, 74, 75, 81, 82, 84, and 85. Pulpectomy-treated 61 and 62 were present with absence of the crown structure ([Fig. 2](#F2){ref-type="fig"}).
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During the examination, he exhibited poor cooperation with sudden jerky movements. The child was rated as negative on the Frankl scale and was recognized as lacking cooperative ability. The panoramic radiograph could not be obtained because of sudden movements made by the child.

The patient was discussed in consultation with the neurosurgery department to evaluate the medical complications that can occur during invasive dental treatment and general anesthesia as well as the need for prophylactic antibiotics. The patient was cleared for undergoing full-mouth rehabilitation under general anesthesia with administration of prophylactic antibiotics.

Dental procedures carried out under general anesthesia included pulpectomies of 51, 52, 54, 64, 74, 75, 84, and 85; strip crown restoration for 52; fiber post followed by strip crown restorations for 51 and 61; stainless steel crown restoration for 54, 64, 74, 75, 84, and 85; and composite restoration for 71, 72, 81, and 82. Retention of fiber post in 62 was poor, so composite restoration was done for esthetic reasons ([Figs 3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}). The postoperative restorations can be appreciated in the right and left lateral view in [Figures 5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}, respectively.

The patient was asymptomatic 1 month after surgery and was scheduled for the management of overall oral hygiene, development and eruption of permanent teeth, and structural change of the craniofacial region through periodic follow-up.

DISCUSSION
==========

With introduction of shunts, the mortality rate of hydrocephalic patients has decreased markedly along with a drastic improvement in the quality of life. This is characterized by a greater number of children with hydrocephalus seeking routine and emergency dental treatment making it important for pediatric dentists to have a thorough understanding of the condition and the associated dental considerations.^[@B10]^

In VPS-treated patients, the catheter is palpable subcutaneously in the head and the cervical region. This makes it necessary on part of a dental surgeon to exert caution, prevent exerting excessive force on the catheter during treatment procedures, and avoid complications of obstruction, fracture, and migration of the components.^[@B11]^ Although the exact dental situation was not described, de Carvalho et al.^[@B12]^ reported a case of migration of a catheter in a 2-year-old child from the abdomen to the supraclavicular region caused by inadvertent mechanical forces to the shunt and vigorous movement of the patient\'s head. Pillows and cushions help to provide a more comfortable and adequate posture for the patient during dental treatment.^[@B11]^
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A number of patients with intellectual and developmental disabilities in association with hydrocephalus experience fear and anxiety during dental care and treatment, making sedation or general anesthesia the most feasible behavior management techniques.^[@B13]^ With the exception of ketamine, which is associated with intracranial hypertension, to date, no sedative drug has been contraindicated in these patients.^[@B14]^

No consensus exists on the use of prophylactic antibiotics before dental procedures in shunt-treated patients. Scientific data on shunt infections following dental procedures are lacking.^[@B15]^ According to the most recent recommendations of the American Heart Association,^[@B16]^ antibiotic prophylaxis in invasive dental procedures is restricted only to patients with prosthetic cardiac valves, history of prior endocarditis, congenital heart disease, and cardiac transplant recipients who develop valvulopathy. In the present case, the medical opinion was that prophylactic antibiotics were required during dental treatment for the patient.

As regards restorative procedures, no modifications are required for patients with hydrocephalus. However, developmental disabilities seen in this children, difficulty on part of caregivers in providing adequate daily oral hygiene,^[@B8]^ the particular need for these patients to maintain good oral hygiene to avoid bacteremia and shunt infection, and possible health risks^[@B17]^ associated with pharmacological management approaches including their high costs make it important for these patients to be under a preventive protocol. Preventive measures being advocated include: avoiding frequent consumption of liquids and/or solid foods containing sugar, implementing oral hygiene measures no later than the time of eruption of the first primary tooth, providing professionally applied fluoride varnish treatments for children at risk for early childhood caries (ECC), and establishing a dental home within 6 months of eruption of the first tooth and no later than 12 months of age, parental education, and awareness programs.^[@B18]^

CONCLUSION
==========

A child with hydrocephalus managed with a VPS suffering from ECC will require extensive management to restore remaining dentition. The restoration of functional dentition is critical to improvement of the quality of life. These children need to be managed with care due to the presence of a shunt and to avoid various complications related to its obstruction, fracture, or migration. Preprocedure prophylaxis and postprocedure counseling of the parents and regular follow-up visits are the key to successful management of these children.
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